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สมชายสมชาย  ประสทิธิ์จูตระกลูประสทิธิ์จูตระกลู



มาสรางมาสราง++เกบ็แบบดิจิตอลกนัเถอะเกบ็แบบดิจิตอลกนัเถอะ  

เอกสารดิจิตอลเอกสารดิจิตอล
–– ไมเสือ่มไมเสือ่ม
–– ทําสําเนางายทําสําเนางาย
–– คนหาสะดวกคนหาสะดวก  รวดเร็วรวดเร็ว
–– จัดสงผานเครอืขายไดจัดสงผานเครอืขายได
–– ขนาดเลก็ขนาดเลก็  ตนทุนต่าํตนทุนต่าํ
–– ประหยัดกระดาษประหยัดกระดาษ
–– รักษาสิ่งแวดลอมรักษาสิ่งแวดลอม
–– ......

101010000100101010
101000001010100011
111100001010010000
000010100011100000
100001111110100100
000101000101010010
000010101000101001
001001010000010010
000100100101001000
100001111110100100
000101000101010010
000010101000101001
001001010000010010
000100100101001000
000010101000101001
001001010000010010

Born-digital



การสรางการสราง  เก็บเก็บ  และใชและใช

เนือ้หา

เขารหัส
100001001010
100   . . .    110
010100011100

บันทกึ

อาน

100001001010
100   . . .    110
010100011100

ถอดรหัส



เลือกแบบไหนดีเลือกแบบไหนดี  ??

File formatsFile formats
–– txt (UTFtxt (UTF--8, Unicode, ASCII, ...)8, Unicode, ASCII, ...)
–– doc, doc, pdfpdf, xml, , xml, xdocxdoc, jpeg, TIFF, wk1, ..., jpeg, TIFF, wk1, ...

MediasMedias
–– diskette, harddiskette, hard--disk, tape, CD, DVDdisk, tape, CD, DVD--ROM, ...ROM, ...

PlatformsPlatforms
–– IntelIntel--based, MS Windows, Macbased, MS Windows, Mac--OS X, Solaris, OS X, Solaris, 

Linux, Java, ...Linux, Java, ...



เลือกยากเลือกยาก

File formatsFile formats
–– ลาสมัยลาสมัย  ปกปดปกปด  (dbase, VisiCalc, WordPerfect, ...)(dbase, VisiCalc, WordPerfect, ...)
–– เปลี่ยนรุนบอยเปลี่ยนรุนบอย  (Word 6, 97, 2000, XP, 2003, ...)(Word 6, 97, 2000, XP, 2003, ...)
–– ใชกบัเฉพาะบางใชกบัเฉพาะบาง  platforms platforms ทีอ่าจไมมีแลวทีอ่าจไมมีแลว
MediasMedias
–– เปลี่ยนรูปแบบบอยเปลี่ยนรูปแบบบอย  (8, 5(8, 5--1/4 31/4 3--1/2, ZIP, CD, ...)1/2, ZIP, CD, ...)
–– มอีายุใชงานไมนานมอีายุใชงานไมนาน
–– เสือ่มแลวไมรูเสือ่มแลวไมรู
PlatformsPlatforms
–– เปดแฟมเกาเปดแฟมเกา  ตองใชตองใช  platform platform เกาซึ่งไมมีเกาซึ่งไมมี



Magnetic DisksMagnetic Disks

Common MTBF ranges are from 500,000 Common MTBF ranges are from 500,000 
to 1,200,000 hours (57 to 137 years), to 1,200,000 hours (57 to 137 years), 
meaning half the drives in the population meaning half the drives in the population 
will fail before that time, half after.will fail before that time, half after.
Seagate and Maxtor offer 5 year Seagate and Maxtor offer 5 year 
warranties on their SCSI warranties on their SCSI HDsHDs
High probability of mechanical damageHigh probability of mechanical damage



Optical DisksOptical Disks

CDs and DVDs are multilayered products, CDs and DVDs are multilayered products, 
consisting of polycarbonate outer coatings consisting of polycarbonate outer coatings 
(plastic), metal reflective layers, and dye (plastic), metal reflective layers, and dye 
layerslayers
LifeLife--spans range from 3 spans range from 3 -- (predicted) 300 (predicted) 300 
years, depending on componentsyears, depending on components

Polycarbonate Layer
Metal Reflective Layer

Dye Layer (Data Layer in Recordable CDs)

Polycarbonate Layer

CD-R or
CD-R/W



CD Metal Reflective LayersCD Metal Reflective Layers

MetalsMetals Properties and ProblemsProperties and Problems

AluminumAluminum Least reflective, subject to Least reflective, subject to 
tarnishing. tarnishing. 

SilverSilver Most reflective, relatively safe from Most reflective, relatively safe from 
tarnishing. LE 100.tarnishing. LE 100.

GoldGold
Slightly (5%) less reflective than Slightly (5%) less reflective than 
silver, but very unlikely to decay. silver, but very unlikely to decay. 

LE 300.LE 300.



Common CD DyesCommon CD Dyes
DyeDye ColorColor Properties and ProblemsProperties and Problems

AzoAzo Very deep Very deep 
blueblue

Very photosensitive. Very photosensitive. 
Failure after 20 Failure after 20 ––100 100 
hours of full spectrum hours of full spectrum 

light exposure.light exposure.

CyanineCyanine BlueBlue
Photosensitive. Failure Photosensitive. Failure 

after 100 after 100 –– 200 hours of 200 hours of 
full spectrum exposure.full spectrum exposure.

PthalocyanPthalocyan
ineine

Very light Very light 
greengreen

Fairly stable. Failure Fairly stable. Failure 
after 500 after 500 –– 600 hours of 600 hours of 

exposure.exposure.



Digital PreservationDigital Preservation

Preservation traditionally focused on the Preservation traditionally focused on the 
physical object.physical object.
Preserving a digital object requires Preserving a digital object requires 
maintaining the ability to reproduce the maintaining the ability to reproduce the 
content from stored data.content from stored data.
Over time, reproducing a digital object is Over time, reproducing a digital object is 
challenging because the format for challenging because the format for 
representing the content change along representing the content change along 
with hardware and software.with hardware and software.



สิ่งที่ตองเก็บรักษาสิ่งที่ตองเก็บรักษา

เนือ้หา

เขารหัส
100001001010
100   . . .    110
010100011100

บันทกึ

อาน

100001001010
100   . . .    110
010100011100

ถอดรหัส



Digital PreservationDigital Preservation

Bit preservationBit preservation
–– Transfer and refresh of dataTransfer and refresh of data
MigrationMigration
–– Transformation of data into new formats to Transformation of data into new formats to 

allow for continued accessallow for continued access
EmulationEmulation
–– Recreation of original operating environment Recreation of original operating environment 

for continued accessfor continued access
ConservationConservation
–– Maintaining original equipment for accessMaintaining original equipment for access



Digital Strategy for the LOCDigital Strategy for the LOC

Recommendation:

The Library should explicitly define the sets
of digital resources for which it will assume
long-term curatorial responsibility.



Building EBuilding E--Record Archive at NARARecord Archive at NARA

Be neutral with respect to migration, emulation,
or other approaches.
Save records in “preferred derived forms” in
addition to the original bits.
Save essential metadata.
Archive as much information as possible about
the software and work flow processes used to
ingest the original records.
Safeguard the bits
Select the appropriate storage media.



LOCKSSLOCKSS

LLot ot OOf f CCopies opies KKeep eep SStuff tuff SSafeafe
Developed by Stanford Univ. LibraryDeveloped by Stanford Univ. Library
Allows libraries to run web caches for Allows libraries to run web caches for 
specific journalsspecific journals
Run on generic PC using openRun on generic PC using open--source source swsw
Being tested at 40+ libraries worldwide Being tested at 40+ libraries worldwide 
with the support of 30+ publishers.with the support of 30+ publishers.


